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Amendment(^) to the Claim(s): 

The listing of claims will replace all prior versions, anc listings, of clainas in the application. 
Listing of Claims: 

1 .(currently amended) An apparatus for genei ating a quantum state of a two-qubit 
system including two qubits, each qubit being represented by a particle which invariably 
travels through one of two paths, the apparatus comp ising: 

an input unit for roooivinq a first beam splitter configured to receive a first particle of 
two particles having no correlation with each othe r, ar J to output the first particle into two 
paths in a superposition: and 

a quantum gat e compoeod of an interferometer for Imp l omonting confioured to 
implement an interaction-free measurement, the qyafii um gat e interferometer receivino a 
second particle of the two particles and output of the f 'st beam splitter and generating a Bell 
state with asymptotic probability 1 . 

2, {currently amended) An apparatus according to Claim 1, wherein the 
interferometer includes a cavity and second beam splitt€ -s sectioning the cavity into two 
chambers, 

wtierein tho input un i t i nputs the two particles ai B input into different chambers of the 
cavity, th e two partic l oc odnolsting of o firct partiot o an : l a second partic i o and the first 
particle absorbing the second particle if the first partich) and the second particle come near 
enough to each other, and 
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wherein the second particle successively hits i ne second beam splitters so that the 

transmitted wave component in the wave function of t le second particle travels back iand 

forth between the two chambers. 

3- (currently amended) An apparatus according to Claim 2, wherein the particle 
transmittance of the second beam splitters Is set to a jiiredetennined value or less so that the 
probability amplitude of the state in which the second particle is absorbed by the first particle 
by entering the chamber containing the first particle wiien the second particle hits each of 
the beam splitter is set small, and 

wherein the first and the second particles repeiatediy approach each other with an 
extremely small probability amplitude so that the first i^article absorbs the second particle 
with probability close to zero, 

whereby the second particle is put into difFerer t chambers depending on whether the 
first particle is input to the cavity. 

4. (cunrently amended) An apparatus accord ng to Claim 3, wherein the i nput unit 
4npute first beam solitter outputs the first particle to on u of the chambers virtiile the first 
particle is in a quantum superposition of present and £ibsent states, so that the first particle 
and the second particle are put into the Bell state with asymptotic probability 1 . 

5. (cun-ently amended) An apparatus according to Claim 3, wherein tho i nput unit 
cauGOG th e first part i o l o to poco through an additiona l the irst beam splitter for impl e menting 
implements a Hadamard transfonnation and thereby ir puts the first particle to one of the 
chambers while the first particle is in a quantum superptusition of present and absent states, 
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so that the Bell state is generated with asymptotic prclsabilrty 1 if the number of times the 
second particle hits the beam splitters in the interferbi ieter is large. 

6. (original) An apparatus according to claim 3, wherein the two particles are 
photons and the Bell state is generated using an auxi- ary system including a three-level 
atom by regarding a ground state in which the atom c:in absorb the photons as a state in 
which the second particle is absorbed by the first part cle and a first excited state in which 
the atom cannot absorb the photons as a state in whii:h the second particle is not absorbed 
by the first particle. 

7. (original) An apparatus according to claim ^; , wherein a transition of the atom 
between the ground state and the first excited state is implemented by Rabi oscillation, and 
the energy of the two photons is the same as the diffe '■enoe In energy level between the 
ground state and a second excited state of the atom. 

8. (original) An apparatus according to claim , wherein the two particles are a 
positron and an electron and the Bell state is generafc- d by regarding a state in which a 
photon is generated by pair annihilation of the posltro i and the electron as the state in which 
the second particle is absorbed by the first particle, this pair annihilation occurring if the 
positron and the electron come near enough to each i:ither. 

9. (original) An apparatus according to claim :: . wherein the two particles are a hole 
in a semiconductor and a conducting electron and the Bell state is generated by regarding a 
state in which a photon is generated by pair anhihilati'im of the hole and the conducting 
electron as the state in whidi the second particle is al: sorbed by the first particle, the pair 
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annihilation occurring if the hole and the conducting electron come near enough to each 

other. 



Claims 10-16 (canceled) 
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